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Abstract 
Contemporary medicine is experiencing a high volume of information, which often exceeds the normal capacity of reception and 
processing. Time management is important in selection and retention of the volume and diversity of information, which raise the 
challenge to identify and experiment with new ways to learn. In this paper we aim to evaluate the effectiveness of the jigsaw 
puzzle method for teams applied in the clinical simulation module (human patient simulator and digestive endoscopy simulators). 
The target group consisted of medical students (IIIrd, IVth, and Vth) organized in mixed groups of six students coming from 
different years of study. Clinical scenarios selected from the library of the simulators were divided into sub-themes (puzzle 
pieces) distributed to students according to the type of professional and transversal skills characteristic to the year of study. 
Working groups have retraced the selected clinical scenarios by independent reports. We used the self-evaluation forms in the 
software of the equipment for checking the specific indicators of learning objectives. Processing and interpretation of information 
obtained from the results revealed how the documentation and presentation of independent research results to others, the 
communication and cooperation tasks and the transfer of knowledge between group members have contributed to cooperative 
learning. In conclusion, students thought that the essential element for the puzzle method is the interdependence between group 
members, which stimulates them to cooperate in order to achieve the goals. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction  
    Contemporary medicine is faced with an extremely large volume of information, which often surpasses the 
normal ability of reception and processing. Time management is exceptionally important in covering, selecting and 
memorizing the information that, by its volume and diversity raises serious challenges for the identification and 
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experimentation of new methods for teaching-learning-assessing. In this context, the endeavor that the teacher may 
initiate towards stimulation of the student’s interest for knowledge, for the search and use of necessary information 
in various circumstances, and for problem solving through planning and organizing activities towards these ends is 
extremely important (Wood, 2008). Modern theories speak more and more of experience learning, where the teacher 
guides or facilitates the process of learning, of exploitation and development of professional abilities, 
simultaneously with the respect of cognitive rhythm and type of the participant, who wants to acquire together with 
the trainer knowledge, abilities and skills. In the opinion of Kolb, the transformation of experience into knowledge 
becomes the most efficient learning method, because it can be controlled by experimentation (Kolb, 1984). When 
applied in the field of medical abilities and competences which should be acquired by the student, teaching and 
learning practical activities through interactive teamwork methods (clinical scenarios, application of diagnostic and 
therapeutic techniques) generate a challenging learning environment that put the participants in the situation to apply 
what they have learned (Rubinstein, 2009).  
 
2. The jigsaw puzzle method, or method of interdependent groups, is a strategy based on cooperation within a 
group (team-learning), where each participant (student) has a specific task to perform and the responsibility to relay 
the acquired information to the other students (Neculau, 1998). 
    The puzzle method aims to develop and improve the understanding and interpretation of the global theoretical 
knowledge and later on to develop practical abilities and competences. It is designed as an instrument with 
formative and educational qualities for the encouragement of deductive and critical thinking, which replace passive 
memorization and theoretical information. With the help of the puzzle method the students learn to be active and to 
use their abilities outside the courses, in order to enhance the knowledge base necessary for their professional 
evolution (Prince & Felder, 2006).  
 
3. Puzzle method in clinical simulation 
 
    The puzzle method, when applied in association with clinical simulation (clinical case scenarios on an artificial 
patient-mannequin, diagnostic and therapeutic techniques performed on endoscopy simulators), gains a higher 
position, as part of the educational strategies that promote the reasoning of the clinical diagnostic and therapeutic 
behavior, by the active involvement of students, with the practice of the ability to analyze and make opportune 
decision at the right moment. Moreover, among other educational advantages of the method we highlight the fact 
that it ensures a better application in practice of the knowledge already acquired, as well as the practice of the 
understanding abilities in various circumstances. Within this context, the students will benefit from a better 
conceptual elucidation and an easier integration of the knowledge gained in the informational system, which thus 
become operational (Richards, 2013).  
 
4. Aim  
 
This paper aims to assess the efficiency of the puzzle method for teams of Medicine students in the context of the 
module of clinical simulation on mannequin and digestive endoscopy simulators. 
     Educational objectives: the acquirement of knowledge and abilities (communication, project management, 
professional conduct) in team activities and competences developed in the simulation of clinical cases that 
correspond to current medical issues in the real life. 
    Work method: puzzle in teams of six students – with activities performed within the team that represents the basic 
group. The activities for the completion of the designed goal take place in several stages (six), called steps. 
    Step 1. Selection made by the instructor (or students, optional) of two clinical scenarios from the case library of 
the simulator. 
    Scenario 1. Hypertensive crisis (blood pressure BP) = 195/115 mmHg, central pulse = 104 beats/minute, 
peripheral pulse = 97 beats/ minute, EKG = 3-5 isolated atrial extrasystoles). 
Puzzle by teams regarding the fundamental elements in the establishment of the full diagnosis and of the therapeutic 
behavior in the circumstances of hypertensive crisis.  
    Scenario 2. Upper gastrointestinal bleeding (UGIB) in a patient with virus B liver cyrrhosis. 
447 Elena Toader /  Procedia - Social and Behavioral Sciences  197 ( 2015 )  445 – 449 
    Puzzle by teams regarding the fundamental elements in the establishment of the diagnosis of gastrointestinal 
bleeding and of the adequate therapeutic behavior.  
    Step 2. Each scenario was taken apart in subthemes as pieces of the puzzle, which were distributed to the students 
in accordance with the professional and transversal competences corresponding to their year of study.  
    Step 3. Formation of the working team; the students were divided into basic groups (working team) of six 
students each, from different years of study: IIIrd year – two students, IVth year – two students and Vth year – two 
students. Five basic groups were formed.  
    Step 4. The activities of each student were explained within the basic groups, for each simulated case (the 
intervention of the instructor was made only at the request of the students). The groups made sure that each 
participant understood exactly what he or she has to do, in order to relay the necessary information. Table 1 presents 
the data of the clinical scenarios in pieces of the puzzle distributed to each student, in accordance with the year of 
study, learning objective and competence indicator.  
 
  Table 1. Clinical scenarios in pieces of puzzle 
Year 
of 
study 
Learning objective Competence indicator Structural descriptors of the professional and transversal competences 
 
 Scenario I Scenario II 
 
III 
Active and responsible 
involvement in the 
assigned tasks 
Clinical exam   Measuring BP, heart rate, peripheral 
pulse, interpretation of EKG 
 
Peripheral signs of 
hemorrhagic shock, pulse, BP, 
capillary pulse, EKG 
 
IV 
 
   
Practical application of 
knowledge on 
diagnostic reasoning 
 
Establishment of full 
diagnosis 
Establishment of 
therapeutic indications 
Diagnosis of hypertension: stage, 
complications, therapeutic indications: 
pharmacological or not 
 
Diagnosis of medical 
emergency – hemorrhagic 
shock, diagnostic methods, 
therapeutic indications 
 
 
V  
Exertion of abilities to 
analyze the situation 
and take opportune 
decisions 
Application of 
therapeutic behavior 
 
Selection of medication from 
pharmaceutical library 
Selection of administration pathway 
Administration of adequate dosage 
Appraisal of therapeutic effect 
Identification of bleeding  
source 
Selection of method for 
hemostasis 
  
 
    Technical equipment Simulator – artificial patient: measurement of vital parameters (BP, pulse, heart rate, and 
respiratory frequency), EKG monitoring, laboratory data: hematology, biochemistry, the pharmaceutical library 
comprises hypotensive medication organized on therapeutic classes, ways of administration, dosages, perfusions, 
blood transfusions, vasoactive medication. 
    The simulator for upper gastrointestinal bleeding (UGIB) comprise cases of varicose UGIB, with options for the 
identification/observation of the source of bleeding such as therapeutic or hemostasis procedures (pharmaceutical, 
banding). 
    Step 5 Evaluation The teams retraced the selected clinical scenarios through the summation of the data from the 
independent reports of the students. In the verification of the indicators specific for the learning objectives we used 
the self-evaluation charts from the software of the equipment, which records correctness of the procedures, number 
of lesions/diagnostic and therapeutic procedures omitted during examination of the case. Table 2 and 3 present the 
self-evaluation parameters for the simulated cases. 
 
                 Table 2. (Self)-evaluation chart Human Patient Simulator (HPS) IStain 
Parameters Indicators for therapeutic response to the medication 
 
Hemodynamics 
  Blood pressure (BP)    Heart rate       Pulse 
Normal/ high/Low Normal/high/Low     Normal / High/Low 
 
 
Clinical 
Dyspnea Headache  Malaise (verbal) 
Yes/No Yes/No Yes/No 
 
 
EKG 
Normal Extrasystols Arhythmia (fibrilation) 
Yes/No Yes/No Yes/No 
    
 
Therapy  
Diuretic Beta-blockers Vasodilator 
Yes/No Yes/No Yes/No 
 
448   Elena Toader /  Procedia - Social and Behavioral Sciences  197 ( 2015 )  445 – 449 
                  Table 3  (Self)-evaluation chart GI Mentor – endoscopy simulator 
No. Type of procedure Occurrences Info 
1 Upper digestive endoscopy Yes  
2 Acute gastrointestinal bleeding Yes/NO  
3 Identification source of bleeding Yes/NO  
4 Location Esophagus  
5 Hemostasis Yes/NO  
6 Procedure Pharmaceutical/ banding   
7 Examination of the duodenum –(observation of the Vater ampulla) Yes/NO  
 
    Step 6. Results 
    The results provided by the self-evaluations, after the processing of the information in the evaluation charts 
recorded and stored in the software of the simulators showed: 
    1. 83% of the participants (students) from the IIIrd year of study performed correctly the activities corresponding 
to the established competence indicator, namely the clinical exam that entails activities for the measurement of BP, 
heart rate, peripheral pulse, and interpretation of EKG (table 4).  
                                                    
   Table 4  IIIrd year: “pieces of the puzzle” activities for the simulated cases 
Group* Blood Pressure BP Heart rate Pulse EKG 
Right Wrong Right Wrong Right Wrong Right Wrong 
1-5* 5/6; 83% 1/6; 17% 5/6; 83% 1/6; 17% 6/6; 100% 0 3/6,; 50% 3/6; 50%% 
Total Right = 83%; Wrong = 17% 
   * the groups are 1, 2, 3, 4, 5; each group comprises two IIIrd year students 
 
    Note According to the descriptors of structural elements in the professional competences we noted that most IIIrd 
year students used and applied correctly the specific knowledge for the explanation and interpretation of new 
situations (the simulated cases) in larger contexts (applications on simulators, teamwork). For the IIIrd year students, 
the participation to the two scenarios reveals that both theoretical and clinical reasoning frameworks, as well as 
experience learning by group activities such as puzzle, may be suggested as foundations for the increased 
educational integration of the association between the puzzle method and the simulation in the clinical environment, 
preceding actual practice with real patients (Edelbring, 2011).  
 
    2. With respect to the IVth year students the competence indicator regarding the establishment of diagnosis 
(clinical, paraclinical, stage, complications) and definition of therapeutic indications for the two simulated cases 
were performed correctly and completely by 80% of the participants (students) (table 5). 
 
   Table 5  IVth year: “pieces of the puzzle” activities for the simulated cases 
 
Group*  
Hypertension Upper gastrointestinal bleeding  
Diagnosis  Complications Therapeutic indications Diagnosis Therapeutic 
indications 
Right  Wrong  Right Wrong Right Wrong Right Wrong Right Wrong 
1- 5* 6/6; 
100% 
0 5/6; 83% 1/6; 17% 4/6, 66% 2/6; 34% 5/6; 83%;  1/6; 17% 4/6; 66% 2/6; 34% 
Total Right = 80%; Wrong = 20%  
  * the groups are 1, 2, 3, 4, 5; each group comprises two IVth year students 
 
    Note The results show that students perceived the teamwork activity on simulators as learning activities, which 
were assessed as very similar to those performed in the clinical context with real patients. An element noted for the 
students from the IVth year of study was the association of the structural elements in professional competences with 
the practical skills that the students acquired in the clinical context with real patients. Data from the literature 
considers this association  as an important contribution to the achievement of the educational objective for practical 
application of the knowledge of diagnostic reasoning and therapeutic indications (Bradley, 2011).     
 
    3. With respect to Vth year students, the competence indicator with activities regarding therapeutic behavior 
(selection of medication in the pharmaceutical library, administration in adequate dosage and assessment of 
therapeutic effect) was performed correctly and completely by 73% of the participants (table 6). 
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  Table 6  Vth year: “pieces of the puzzle” activities for the simulated cases 
Group*  Hypertension Upper gastrointestinal bleeding 
Medication Administration  Dosage Effect  Source  Hemostasis 
Right   Wrong Right   Wrong Right  Wrong Yes No Yes No  Yes No 
1-5* 5/6; 
83% 
1/6; 17% 4/6; 
66% 
2/6; 34% 4/6; 66% 2/6; 34% 4/6; 
66% 
2/6; 
34% 
6/6;1
100% 
0 4/6; 
66% 
2/6; 
34% 
total Right = 73%;  Wrong = 27% 
* the groups are 1, 2, 3, 4, 5; each group comprises two Vth year students 
 
    Note The results highlight the extent to which documentation and presentation of the results from the independent 
activities to the other members of the group, the communication and cooperation in the accomplishment of tasks, as 
well as knowledge transfer between members of the group contributed to cooperative learning (Fahraeus, 2013).  
This is the reason why we see as important the manner in which we qualify the result obtained by Vth year students 
as satisfactory or good. We believe that the evaluation of the results should not be restricted to a simple 
mathematical reading of the percentage obtained by summation of the performed activities (procedures), because the 
accomplishment of the educational objective, according to the evaluation chart, entails complex activities for 
analysis and decision based on the information provided also by the IIIrd and IVth year students. Thus omissions 
and errors in the simulated cases, although higher in percentage for the Vth year, they belong also to the IIIrd and 
IVth year students.  
 
5. Conclusions 
 
    The group activity of the students within the two scenarios provided experiences of clinical reality and allowed 
for the active solution of a series of issues. The results show that the students regarded the puzzle working method 
and the clinical simulation as application context as correlated with the learning activities corresponding to the year 
of study and very similar to those performed in clinical context with real patients. The older students, already 
experienced with the activities of integration of the biomedical knowledge into the clinical practice (IVth and 
especially Vth year students) appraised the puzzle method as a teaching-learning-evaluation method for the clinical 
environment and for a stress-free „encounter” with the patients. A special mention for this learning-evaluation 
method must be made for the fact that the puzzle experiment, through the simulation of clinical cases does not 
produce the emotional interaction which the complexity of the real case brings in the real life. 
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